In a previous study (Cooke, Preshaw, and Grossman, 1%6a) bilateral adrenalectomy reduced significantly acid output from Heidenhain pouches in response to submaximal and maximal doses of histamine. Preliminary tests using gastrin stimulation suggested that bilateral adrenalectomy did not reduce the acid output from Heidenhain pouches (Cooke, Preshaw, and Grossman, 1965) .
In this study using Heidenhain pouch dogs, evidence is presented (a) that acid output is unaffected following adrenalectomy using gastrin stimulation; (b) that pepsin output is unchanged by adrenalectomy using either gastrin or histamine stimulation; and (c) that acid and pepsin output is increased by giving hydrocortisone to the adrenalectomized animal.
METHODS
Four mongrel dogs weighing between 14 and 20 kg. were used. Under sodium pentobarbital anaesthesia a Heidenhain pouch was made and a Gregory cannula (Gregory, 1958) as daily subcutaneous infusions (500 ml. 0-15 M NaCI). For each experiment a continuous intravenous infusion (30 ml./hr.) of 0-15 M NaCl was commenced and gastric juice was collected for two 15-min. periods to confirm basal levels of secretion. At the end of 30 min. either gastrin or histamine was added to the NaCl to give the desired dosage. Each dose was doubled every 60 min. (histamine) or 75 min. (gastrin).
Gastric juice was collected by gravity drainage every 15 min. The volume was recorded to the nearest 0-1 ml. and the concentration of acid determined by titrating a 0-2 ml. sample of juice with 0-2 N NaOH to pH7 using a glass electrode and an automatic titrator.1 Pepsin activity was determined using radioiodinated serum albumin as substrate (Grossman and Marks, 1960) .
Gastrin was extracted from the pyloric gland mucosa of hog stomachs by a modification of the method of Gregory and Tracy (1961) described by Gillespie and Grossman (1963) . A single batch was used throughout the study and the dose is expressed in terms of the wet weight of mucosa from which it was obtained. Histamine doses are expressed in terms of the weight of the dihydrochloride salt.
For each dog the significance of the difference before and after adrenalectomy was determined by the U test of Mann and Whitney (Siegel, 1956 ). The probabilities derived from the tests in individual dogs were combined by the method of Fisher (1958) . was not altered by bilateral adrenalectomy (Fig. 3) . All the animals collapsed at the highest dose of histamine (6X0 mg./hr). This effect has been described -i
previously (Cooke et al., 1966a (Fig. 4) .
GASTRIN-STIMULATED ACID OUTPUT WHILE RECEIVING
Nacl ONLY When the animals were tested after all therapy except NaCl had been suspended for two weeks, the maximal acid output in response to gastrin was not different from the preadrenalectomy studies (P > 0-1) (Fig. 1) .
DISCUSSION
There are no published studies of the effect of bilateral adrenalectomy on gastrin-stimulated gastric acid and pepsin secretion. In the present study bilateral adrenalectomy reduced significantly acid output from Heidenhain pouches in response to histamine (Fig. 3) and confirmed results obtained in a previous study (Cooke et al., 1966a) . Various mechanisms have been postulated to explain the reduction in acid output; neither parietal cell atrophy (Baker and Bridgman, 1954; Bralow, Komarov and Shay, 1964) nor metabolic alterations (Ramey and Goldstein, 1957) nor changes in the mucosal barrier (Cooke et al., 1966a) have been demonstrated. In contrast to the decrease in acid output following adrenalectomy using histamine stimulation, acid output was unchanged when gastrin was used as a stimulus (Fig. 1) . Before adrenalectomy, histamine was a more potent stimulant of acid secretion than was gastrin. After adrenalectomy, histamine and gastrin were approximately equal stimulants of acid output from dogs with a Heidenhain pouch (Fig. 4) . The effect of adrenalectomy on acid output in response to gastrin in the present studies was different from that found in dogs with a gastric fistula (Cooke, Nahrwold, and Grossman, 1967) . In those studies (Cooke et al., 1967) , acid output stimulated by gastrin was reduced by bilateral adrenalectomy. This difference is unexplained.
Pepsin secretion following adrenalectomy was found to be reduced in the rat (Tuerkischer and Wertheimer, 1945; Bralow et al., 1964) . In the dog, McIntosh, Anderson, Duthie, and Forrest (1960) reported that SU 4885, an 11,B hydroxylase inhibitor, reduced gastric acid output but not pepsin output. The present findings indicate that pepsin output was unaffected by bilateral adrenalectomy whether histamine or gastrin was used as a stimulus ( Fig. 2 and Fig. 3) . The difference between the findings of the present investigation and those reported using the rat (Tuerkischer and Wertheimer, 1945; Bralow et al., 1964) may be resolved on a basis of species difference. In the rat, chief cell involution was reported to occur after bilateral adrenalectomy (Abrams and Baker, 1954 ) but this was not found in the dog many months after hypophysectomy (Jacobson and Magnani, 1964) . In a previous study using histamine stimulation (Cooke et al., 1966a) hydrocortisone given to adrenalectomized dogs produced acid outputs that were greater than preadrenalectomy control by the fifth day then gradually returned to within the range of preadrenalectomy control. These findings have been confirmed in the present study (Fig. 4) .
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Furthermore, mean maximal acid output in response to gastrin was greater than before adrenalectomy and this effect remained constant throughout the treatment period. In a previous study in dogs with Heidenhain pouches and intact adrenals, hydrocortisone (50 mg i.m. daily) increased mean maximal (Cooke and Grossman, 1966b ) acid output in response to gastrin and histamine. There are no previous studies of the effect of hydrocortisone on gastric secretion of pepsin in the adrenalectomized dog. In the rat, adrenalectomy reduced pepsin secretion and this was restored to preadrenalectomy values by glucocorticoids (Tuerkischer and Wertheimer, 1945) . In the present study, hydrocortisone increased pepsin output in adrenalectomized dogs both in response to gastrin as well as to histamine. The response in general was similar to that found in dogs with their adrenals intact (Cooke and Grossman, 1966b ).
SUMMARY
The effect of bilateral adrenalectomy on secretion of acid and pepsin by Heidenhain pouches was studied in four dogs. Bilateral adrenalectomy reduced acid output in response to histamine but not to gastrin stimulation. Pepsin output was unchanged by adrenalectomy. Hydrocortisone given to adrenalectomized dogs (25 mg. every second day) increased acid and pepsin output in response to both histamine and gastrin stimulation.
